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Abstrsetq+)_Paraconic acid was shown to be of (R~onfi~ration by its four-step conversion to (RX+)-3- 
methyl-~butanolide. The absolute configuration at C-3 of A-factor l2-(~methylheptanoyl)-3-hydroxymethyl~ 
butanolidef was therefore revised to be R, since it was synthesized from (SH - )-paraconic acid. 

Recently, we reported a synthesis of the optically active 
forms of A-factor 1.’ This lactone was first isolated by 
Khokhlov et al. as the inducer of the biosynthesis of 
s~eptomycin in inactive mutants of Sf~epromyces 
griseus.’ The role of A-factor in streptomycin production 
was further studied by Hara and Beppu.‘.’ The gross 
structure of A-factor 1 was determined on the bases of 
the structural studies5 and a synthesis of ( k)-16 by the 
Russian workers. They, also proposed the absolute 
configuration of A-factor to be 3S5.’ applying the Klyne’s 
lactone sector rule.’ Since A-factor can exist either as a 
keto-form 1A or as an enol-form lB, the applicability of 
the lactone sector rule is not unambiguous. 

Our synthesis of (-)-A-factor la from (- )-paraconic 
acid 2 established the identity of (-)-1 with the natural 
A-factor.’ This means that the absolute configuration at 
C-3 of A-factor is same as that of (-)-paraconic acid. 
The optical resolution of (-c ~paraconic acid was fully 
described by Tocanne and Asselineau in I%5 as cited in 
two well-known monographs on optical resolution.‘*.” 
The French workers converted (- )-paraconic acid 2 to 
(S)-( - )-2-methylsuccinic acid 3 in two steps, establishing 
the absolute configuration of (- )-2 to be R.’ Basing 
on their result we assigned (3S)-confi~~tion to ( - )-A- 
factor 1.’ 

There are some other papers, however, where (R)- 
configuration was assigned to ( + tparaconic acid 2.“*‘? 
This assignment was based on the formation of (-)- 
paraconic acid 2 from aucubin S.“.” Tetrahydroanhy- 
droaucubigenone 6 derived from 5 was submitted to the 
Baeyer-V~liger oxidation to give 7, whose KMnO, oxi- 
dation yielded (--f-2.” Since the absolute conjuration 
of 6 was deduced to be as depicted in the formula by 
comparing its ORD data with those of steroidal and 
sesquiterpenoidal cyclopentanones of known absolute 
stereochemistry, (S)-configuration was given to (-)- 
paraconic acid 2.15 This assignment was employed for 
the stereo-chemical studies on pteroc~inoids” and 
iso~avonoids’3 as cited by Klyne and Buckingham.16 

+Synthetic microbial chemistry-Ill. Part II, K. Mori and K. 
Yamane, Tetrahedron 38, 2919 (1982). 

SDr. J. Buckingham. the co-a;thor.of Atlas of Stereochemistry, 
kindly brought these papers to my attention in his personal 
communication dated 20 January 1983. 

The above described controversial situation concem- 
ing the stereochemistry of paraconic acid was apparently 
settled by the later result of Tocanne and Asselineau 
correlating (+ )-paraconic acid 2 to (SK+ t3-methyl- 
nonadecane 4 by a complicated nine-step process includ- 
ing a malonic ester synthesis and a Kolbe electrolysis. 
They therefore concluded that (t)-paraconic acid 2 
possesses (R)-configurafion” contrary to their earlier 
result.9 

in view of the key role of paraconic acid 2 in assigning 
the absolute con~guration of various natural products 
including A-factor, it seemed desirable to establish a 
more direct and unambiguous correlation of 2 with a 
compound of known absolute stereochemistry. We 
therefore planned the conversion of paraconic acid 2 into 
3-methyl-4-butanolide 8. Although the latter with known 
absolute configuration was available either by microbial 
transformation” or by asymmet~c synthesis,‘9 a new 
synthesis was devised so as to secure a reference sample 
for direct comparison. Our starting material was methyl 
(R)-( - )-3-hydroxy-2-methylpropionate 9a, which was 
readily available by methylating the microbial oxidation 
product of isobutyric acid with Candida rugosa IF0 
O75O.2o The ester 9a (97% e.e. as determined by HPLC 
analysis of its (Sag-methoxy-~-t~fluoromethyIphenyl- 
acetate2’) was converted to a THP ether 9b. This was 
reduced with LAH to 10a. The corresponding tosylate 
lob was treated with NaCN to give a nitrile 11. Alkaline 
hydrolysis of 11 was followed by acidification to afford 
(S)-( -)-8, [a]d’ - 24.96” (MeOH) [lit.“’ [alDZO- 24.7“ 
(MeOH)]. Having this reference sample in hand, the 
next task was the conversion of paraconic acid 2 to the 
lactone 8. (t )-Paraconic acid 2, [aID*’ t 61.55” (MeOH), 
was reduced with BH,.Me*S to (+)-hydroxy lactone 12a 
as described previously.’ The corresponding tosylate 12b 
was treated with LiI to give an iodolactone 13. This was 
hydrogenolyzed over Raney Ni W-7” to yield (R)-( + )-8, 
lalD *“’ f 22.97” (MeOH) [1it.‘9 [aID= + 23“ (MeOH)]. Its 
IR and NMR spectra were identical to those of the 
reference sample. The identity was also proved by GLC 
analysis. This showed beyond doubt that ( t )-paraconic 
acid belongs to the (R)-series. The present result is con- 
trary to the conclusion of the original French work“, but 
consistent with both the later French work” and the 
Japanese work.‘2.14.‘2 In the earlier French work’ there 
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must have been some anomaly as the authors themselves 
admitted later.” 

In conclusion, our previous result on the absolute 
configuration at C-3 of A-factor 1 must now be revised. 
Since the natural (-)-A-factor 1 was synthesized from 
(- )-paraconic acid with (S)-configuration, the absolute 
configuration at C-3 of (- )-1 is R. Therefore the natural 
A-factor should be called (3R)-( -)-A-factor 1. This 
conclusion is contrary to Khokhlov’s proposal basing on 
the lactone sector rule.s.7 

All b.ps were uncorrected. IR spectra were recorded on a 
Jasco A-102 spectrometer as film. NMR spectra were recorded 
on a Hitachi R-24A spectrometer at 60MH.z with TM as an 
internal standard. Optical rotations were measured on a Jasco 
DIP-140 automatic polarimeter, 

Methyl (R)-( - )-3-hydroxy-2-methylprupionate THP ether 9b. 
The starting material (R)+)-9s. [cI]~’ - 26.3” (c = 2, MeOH). 
was a gift from Kanegafuchi Chemical Industry Co., Ltd., Tak- 
asago, Hyogo 676. Its optical purity was determined tr the 
HPLC analysis of the corresponding (S)-MTPA ester: Ap 
paratus, Shimadzu LC-2; Column, Partisil 5, 25 cm x 4.6 mm; 
Eluent: n-hexane-THF-MeOH (6000: 100: I), I5 kg/cm2; detection 
at 217 nm: R, 74.8 min (1.5%). 82.4 min (98.5%). Optical purity = 
97%. p-TsOH (0.1 g) was added to a soln of 9a (5.9 g) and 
dihydropyran (5.Og) in ether (50 ml) and the mixture was left to 
stand overnight at room temp. The soln was washed with 
NaHCOs aq, dried (MgSO,) and concentrated in uocuo. The 
residue was distilled to give lO.Og (99%) of 9b, b.p. 112- 
115°/12 mm, no*’ 1.4391; [a]02’ - 16.3” (c = 1.39, ether); vmu 1745 
(vs), 1200 (s), II30 (s), 1125 (s), 1080 (s), 1060 (s), 1035 (vs) cm-‘; 
6 (CCL) 1.12 (3H, d, I = 7 Hz). 1.25 - 1.90 (6H, br.), - 2.64 (IH, 
m), 3.62 (3H, s), 3.12- 3.96 (4H, m), 4.52 (IH, br. s). (Found: C, 
59.63; H, 9.03. Calc for CloHln04:C, 59.38; H, 8.97%). 




